Introduction
Antimicrobial resistance (AMR) is a major personal and public health issue that poses a significant threat to future healthcare delivery. In 2009, the European Centre for Disease Prevention and Control estimated that 25 000 patients per year died from an infection caused by multidrug-resistant bacteria in the European Union. 1 Infections due to selected multidrug-resistant bacteria in the region result in extra healthcare costs and productivity losses of at least E1.5 billion each year. 1 Moreover, a recent review demonstrated that although the additional cost of resistance varied from less than £3 to more than £20000 per patient episode in hospital, the studies evaluated did not consider worstcase scenarios (in which antibiotics were no longer an option) and hence the true overall cost of AMR could be much greater. 2 
Antimicrobial prescribing
There is a striking lack of development of new drugs active against multidrug-resistant Gram-negative bacteria, particularly those producing carbapenemases. 3 As the use of antimicrobials is a known major driver for resistance, 4 understanding the volume and type of antimicrobials utilized and their relationships with AMR is essential for developing interventions to prevent, or at least decelerate, the worst-case scenario of a post-antibiotic future.
In England, antimicrobial stewardship measures, including national initiatives and regulatory frameworks, as well as local hospital and primary care programmes, have been developed over the past several years. 5, 6 These aim to improve the quality of prescribing through behavioural change by encouraging prescribers to adopt antimicrobial stewardship initiatives, including following local policies and restricting their use of certain antibiotics. Cultural and behavioural determinants have been shown to influence antimicrobial prescribing, resulting in variations in practice locally, regionally, nationally and internationally. 7 -9 In general, prescribing has been shown to be influenced by several factors, including the cultural beliefs of the patient and the prescriber, patient demand, socio-economic factors and clinical autonomy. 7, 8 There appears to be evidence of a shift in general practitioners' attitudes, especially towards central policy initiatives, with slow acceptance of the need for external scrutiny and national standards. 7 Moreover, in secondary care, the influence of so-called 'prescribing etiquette' is repeatedly demonstrated, whereby there is a reluctance on the part of junior members of staff to alter their prescribing practice owing to the precedent set by more senior prescribers. 9 -11 A recent Cochrane review demonstrated that feedback given by a colleague or supervisor, either written or verbal, is most effective if provided more than once, with clear targets and action plans. 12 While there may be pockets of such behaviour across England, consistent feedback on the quality and quantity of antimicrobial prescribing is not available and no quality measures of antimicrobial prescribing are embedded in practice.
Prescribing in primary care
Understanding local, regional and national variation in antimicrobial prescribing is essential for assessing the impact of interventions to change prescribing behaviour. Prescribing data need to be linked to antimicrobial resistance data and patient outcomes to ensure that both positive and negative potential outcomes are evaluated. In England, national summaries of primary care dispensing data (in units dispensed and cost) for antibiotics (British National Formulary Chapter 5.1) and trend charts are issued annually by the Health and Social Care Information Centre and NHS Business Services Authority. Data on NHS primary care antimicrobial dispensing shows an increase of 17.1% in the number of antibiotic items dispensed over the period 2002-2012. The year-on-year increase for 2012 over 2011 was 6.1%. 13 These data provide a useful basis for monitoring antimicrobial use in primary care in England, with the caveats that they are not linked to clinical patient-level data and there are no data on the supply of medication direct to the patient (e.g. out-of-hours services or via the Internet or private sources).
Prescribing in secondary care
By contrast with the situation for primary care, data on the antimicrobials issued and used in hospitals are not routinely available. However, a recent study of aggregate English hospital data provided by IMS Health supports the findings of the national Point Prevalence Survey in 2011. 5, 14 Both studies showed that the use of the broad-spectrum antibiotics co-amoxiclav, carbapenems (primarily meropenem) and piperacillin/tazobactam has increased markedly over the past 5 years, while there has been a significant reduction in the use of quinolones and cephalosporins, with no overall change in the number of hospital inpatients receiving antibiotics, remaining at 1 in 3 patients over the last 5 years. 14, 15 It is important to note that the reductions in the use of quinolones and cephalosporins, which may well reflect concern about theirassociation with the development of Clostridium difficile infections, were associated with a decline in non-susceptibility to cephalosporins and quinolones among bloodstream isolates of Enterobacteriaceae. 16 
Establishment of the English Surveillance Programme for Antimicrobial Utilization and Resistance (ESPAUR)
In response to the threat posed by AMR, as highlighted in the 2011 report of the Chief Medical Officer 17 and as part of the UK strategy for tackling AMR, Public Health England (PHE) has developed a new national programme, ESPAUR, to bring together the elements of Leading article antimicrobial utilization and resistance surveillance from both primary and secondary care alongside the development of quality measures and methods to monitor unintended clinical outcomes of future antimicrobial stewardship and both public and professional behaviour interventions. The oversight group for this programme (Figure 1) is professionally led by PHE, with the membership comprising a range of relevant stakeholders from the NHS (including primary, secondary and mental health trusts) and national and professional bodies. Members are drawn from a range of fields, interested organizations and professional bodies who have expertise or interest in antimicrobial stewardship, epidemiology and data capture and analysis. This oversight group was convened in July 2013 and will develop key priorities and action plans. The group will report on progress quarterly within PHE and annually to the Department of Health, as well as its Expert Committee on Antimicrobial Resistance and HealthcareAssociated Infections through a publicly available report.
There is no doubt that national policy and guidance can influence prescribers. In Sweden, the Strategic Programme for the Rational Use of Antimicrobial Agents and Surveillance of Resistance (STRAMA) antimicrobial stewardship initiative reported a reduction in antibiotic use and lowered AMR rates over 10 years, without measurable negative consequences. 18 With the development of ESPAUR in England, PHE aims to measure the consequences of policy and guidance interventions through a cohesive surveillance programme on antimicrobial utilization and AMR across the healthcare economy at a local, regional and national level. The ultimate aim is to improve patient safety, not only today but for the foreseeable future.
